RESUMO

O objetivo deste estudo foi analisar as estratégias utilizadas pelos agricultores do sul do Chile para enfrentar a escassez de mão de obra e identifi car as variáveis que determinam
INTRODUCTION
Chilean agriculture has experienced an important decline of workers since the middle of the 1980s, mainly caused by a competition of other economic sectors (INE, 2009) . Recent reports (OTERO & SOTO, 2012a , 2012b have shown that labor shortage is a severe problem in the agricultural sector at a national level, estimating a defi cit of 40,000 workers during 2012. Consistent with this, today it is common to read in the newspaper farmer claims regarding labor scarcity, especially during the harvest season (ROJAS, 2009 (FIA-PUC, 2010) .
From an economic point of view, agricultural labor shortage can be explained by an increase in agricultural labor demand or by a decline of labor supply. The fi rst case is mainly observed in labor-intensive crops, such as the fruit and vegetable production (THILMANY, 2001) , while the second case is seen in capital-intensive agricultural activities, such as the dairy industry (SUSANTO et al., 2010) . Although the excess and the shortage of labor exist at a prevailing wage over time, the labor market should clear, that is, a labor shortage should cause an increase in wages, so the relative labor scarcity would disappear. If wages do not increase, then the market should clear by other means.
Therefore, farmers have limited options. They can assume the higher labor costs and pay higher wages, or they can use strategies that replace labor, such as mechanization, or strategies that substitute the purely monetary incentives. The latter can include workers training, a better working infrastructure, improvements in the work environment, or special benefi ts to workers (e.g., stores discounts). These non-monetary measures, that are common practices used by other businesses, can be grouped as an improvement in the overall working conditions (CHIAVENATO et al., 2007) .
In this context, the aim of this study is to analyze the strategies that farmers in the south of Chile use to face the labor shortage, and identify the variables that determine each of these strategies.
MATERIAL AND METHODS
This research is mainly based on a quantitative method, complemented by a qualitative approach. The quantitative methodology employs an econometric analysis that is based on data derived from face-to-face questionnaires applied to a representative sample of farmers. The sample size consisted of 384 farmers that were interviewed during the second semester of 2011. The questionnaires included questions related to the farmers' perception of the labor shortage, the strategies that farmers use for dealing with this problem, and a set of questions related to variables associated to the farmers, the farm and the socio-economic aspects of the farm system.
To analyze the variables that affect the strategies chosen by farmers, a multinomial logit, MNL, model was used (LONG & FREESE, 2006) . In this model, a farmer chooses a strategy as follows:
Where P is the probability that a producer i chooses a strategy m among a set of alternatives or categories J; and x is the vector of independent variables that can affect this decision. The categories J that a farmer can choose are: i) pay better, i.e., to pay higher salaries to workers, ii) mechanize to replace labor; iii) provide better working conditions (e.g., fl exible working hours or a safe and healthy workplace), and iv) do not apply any strategy (or "none"), i.e., farmers continue in the same manner, and do not make any changes.
Based on an overall farmers' decision making framework (EDWARD-JONES, 2006) , the independent variables were grouped in three groups: a) those related to the farm's labor requirements: number of permanent workers and the family labor intensity (calculated as the number of household workers out of total permanent workers); b) some specifi c characteristics of the farm: farm area and the type of production, which considers labor-intensive production (mainly exportable fruits), and less labor-demanding crops (such as livestock and cereal production); and c) variables related to the farmer: age, gender and educational level (years of formal education; 12 years for high school, 3 to 4 years for technical degree, and 5 or more years for a university degree), and very importantly, a labor shortage index of the area where the farm was located. In calculating the latter, the individual perception of farmers regarding the labor shortage was used for computing the average perception of labor shortage in the specifi c county where the farm belongs. In this way, the overall perception of labor was exogenous to a particular farmer. Although the sample included 384 farmers, data inconsistencies reduced the workable observations to 359.
The MNL regression provides information on the signifi cance level and the direction of the coeffi cients, but not about their magnitudes. Thus, marginal and discrete analyses were conducted through odds ratio plots.
The qualitative approach considered interviews and focus groups. The interviews were administered to producers, professionals and public offi cials of organizations related to the agricultural sector. The questions considered in these interviews were aimed to know the interviewees' perception about the role of the public programs in the agricultural labor shortage problem. The focus groups were conducted to selected farmers. Four focus groups were applied and their results were analyzed using a relational matrix. Table 1 shows the strategies chosen by farmers grouped by their perception regarding labor availability. Contrary to the general perception, most farmers (67.7%) indicated that labor is not a problem (there is no labor shortage), and consequently, almost all of them (98.4%) did not have any particular strategy. On the other hand, of those farmers that declared that labor is a problem (32.3%), more than a half (52.6%) chose the strategy of paying better to their workers. At a lesser degree, farmers that perceived a labor shortage chose to improve the working conditions of their workers (13.8%) and mechanize to replace labor (9.5%). Interestingly, a 24.1% of producers that perceive the labor shortage do not use any strategy to face the situation. Regarding the consequences derived from the scarcity of labor, 58.6% of farmers that perceive labor shortage indicated that the delay of cultivation and harvesting tasks are the main diffi culties they have to handle.
RESULTS AND DISCUSSION
Results from the MNL model are presented in table 2. The fi rst and second columns of this table present the estimates using the category "None" as the base category, and the third column compares the category "mechanize" with the category "pay better". The comparison between other alternatives did not show statistical signifi cance of any variable.
The only variable that showed a positive and statistically signifi cant effect (at a 1% level) on choosing "pay better" versus choosing "none" is the production type. That is, those farmers that produce exportable fruit have higher probabilities of paying better to their workers as opposed to those farmers that choose the "none" strategy. In fact, out of the total number of producers that produce exportables, 47.5% chose the alternative of paying better. In general, fruit production is a labor intensive activity: the average fruit producer farm hires 24 workers in harvesting season, while a traditional or non-fruit producer farm (e.g., cereal production) hires only 2 workers. Therefore, in a context of labor shortage, the fastest and easiest way of hiring a large group of workers is paying better than competitors, such as other fruit producers or companies from other economic sectors. Moreover, given that exportable fruits are very perishable, there is pressure on producers to hire workers during the harvesting season. This strategy obeys to the economic solution of the supply-demand model, where the labor market clears through an increasing of wages.
The second column shows that the farmer's educational level affects positively the probability of choosing "improve working conditions" (at a 10% signifi cant level) when compared to choosing the "none" strategy. This result suggests that producers with formal education can have a better understanding of the advantages of using strategies not linked to pay more (higher wages), such as improving the overall working conditions. The relation between this strategy and education is logical, considering that human resources management requires skills that are mainly learned through formal educational programs (CHIAVENATO et al., 2007) .
Lastly, older farmers have higher probabilities of choosing "mechanize" when compared to the category "pay better". A possible explanation may be found in the continuous depopulation of Chilean southern rural areas by young people. That is, older farmers might consider Ciência Rural, v.43, n.8, ago, 2013.
investing in mechanization given that they do not count on a generational replacement (BLANCO & KOCH, 2008) .
For analyzing the magnitude of the coeffi cients obtained in the MNL model, fi gure 1 presents a graphical analysis of odds ratios (factor changes that are independent of the value at which the rest of the variables are analyzed). The letters represent the three alternatives ("Pay better", P; "Mechanize", M; "Improve working conditions", I; and "None", N). The line linking two letters in each variable represents no statistical difference on the probability of choosing those categories. Besides, the size of the letters is proportional to the magnitude of the discrete change of the variables (LONG & FREESE, 2006) .
The main result of this analysis is that shifting production from domestic-oriented products to export-oriented products, with all variables held at their means, increases the probability of paying better much more than the probability of choosing any of the other categories, and importantly, neither age nor education show this magnitude on the probability of choosing a particular category.
As a summary of the quantitative analysis, it is possible to conclude that "paying better" is the most frequent strategy that farmers choose to deal with the labor shortage, and this strategy is dominated in labor intensive crops, such as exportable fruit production. At a lesser degree, improving the working conditions of workers is mainly driven by more educated farmers. Mechanization is an alternative for more experienced farmers, although this strategy is insignifi cant when compared to better pay.
Results from the qualitative approach are consistent with the results obtained in the quantitative analysis. In the focus groups farmers stated that the strategy to face the labor shortage is simply paying more. However, according to farmers, this strategy results in workers without commitment, who just expect a better payment. Farmers said that under this scenario, where salaries dominate the contractual relationship, the worker will maintain a position of "work while you are well paid, and do what pleases you", which is a behavior that has been well studied in other industries (SCHVARSTEIN & LEOPOLD, 2005) . As a consequence of this situation, workers could leave the farm at any time if they consider that the payment is not enough.
The results from the interviews to public offi cials and professionals indicate that they perceive a labor shortage in all regions of study, which differs from the results obtained in the quantitative analysis. Indeed, the quantitative approach shows that almost half of farmers (45.9%) that declared that labor was a problem, were exporters (fruit producers). However, this small share of producers (12.5% of the entire sample) represents a huge impact on the labor market. Out of the 359 producers that were analyzed, exporters (fruit producers) demanded a total of 2.352 workers (98 farms times an average of 24 workers per farm) while traditional producers demanded only 522 workers (261 farms times an average of 2 workers per farm). Thus, 12.5% (45 fruit producers) demand twice the number of workers that demands the entire set of traditional producers (261 producers, which represents a 72.7% of the sample). Therefore, the perception of the labor shortage problem stated by public offi cials and professionals is broader because it not only includes the number of farms involved, but also the number of workers that are affected.
According to national statistics, farmlabor shortage has been steadily rising since 2010 and reached a record defi cit of 39.437 workers during the last Chilean summer of 2012 . As a result, the government has made efforts to attract workers to the agricultural sector, such as strengthening the county agencies designed to attract labor (OMIL agencies) or relaxing the maximum number of foreign workers that can work in Chilean agriculture. However, the interviewed public offi cials declared that these efforts have not been effi cient in the area of study, which is coherent with the perception of farmers, who predominantly declared that they do not know or are not clear about how state programs can help to alleviate the problem.
The little attention and priority that the labor-shortage issue receives in the two regions of study can be explained by the geographic distribution of the agricultural unemployment. The main labor-shortage is produced in the north and central zones of the country, wherein workers have moved from agriculture to other fast growing economic areas, such as the mining and construction sectors (OTERO & SOTO, 2012b) . However, in the two regions of study, labor unemployment has not raised as much as in the rest of the country, which would explain the gap between the national awareness about the labor-shortage problem and the local efforts to face it. However, if the national tendency continues (the mining and construction sectors keep attracting workers), the labor-shortage problem will be a serious issue for both farmers and public offi cials across all Chilean regions, requiring them to implement effi cient policies and strategies to confront the labor scarcity.
CONCLUSION
Despite that labor shortage is evident in the Chilean agricultural sector, only a third of farmers perceive the labor scarcity. In this scenario, the strategy that farmers have followed is merely attract workers paying them higher wages, especially in the case of farmers that produce labor-intensive crops, such as the exportable fruit production. Other strategies, such as improving the working conditions of workers, are used at a lesser degree, mainly by farmers that have a higher educational level. This would suggest that it is possible to replace the monetary incentives with non-monetary stimuli, but this would require skills (training in human resources management) that the majority of farmers do not have.
